We apply an iterative method in order to construct a solution to the mean curvature equation for nonparametric surfaces.
INTRODUCTION
The prescribed mean curvature equation with Dirichlet condition for a nonparametric surface X : ?! IR 3 , U(x; y) = (x; y; u(x; y)) is the quasilinear partial di erential 
SOLUTIONS BY AN ITERATIVE METHOD
We'll apply an iterative method inspired in the Newton Imbedding procedure 8].
For this purpose, let us de ne for each v Let u 0 2 W 2;p ( ) be a solution of ( 2 t 0 ) for some t 0 . We de ne recursively the sequence fu n g n2IN , where u n+1 is the solution of the quasilinear problem (4) ( Q u n+1 u n+1 = (t 0 + ")(h 0 (u n )(u n+1 ? u n ) + h(u n )) in u n+1 = g in @ In order to prove that the sequence is well de ned for " small enough, we'll state the following regularity result, which shows that u n 2 C 2; ( ) for every n : Lemma 3 Let u 2 W 2;p ( ) be a solution of ( Q u u = F(x; y; u) in u = g in @ where F 2 C ( IR) . Then u 2 C 2; ( ) .
Proof
As W 2;p ( ) , ! C 1; ( ) , the problem ( Q u z = F(x; y; u) in z = g in @ admits a unique solution z 2 C 2; ( ) , and by the uniqueness in W 2;p ( ) we conclude that z = u . Theorem 4 There exists " > 0 such that fu n g n2IN is well de ned, and converges in W 2;p ( ) to a solution of (2 t 0 +" ) . Proof if " and R are small enough. By Schauder theorem, we conclude that T has a xed point z , and then u 1 = z + u 0 is a solution of (4). Let us assume that the sequence is well de ned up to u n+1 . Then, for n > 0 Q u n+1 u n+1 ? Q u n u n ? (t 0 + ")h 0 (u n )(u n+1 ? u n ) = (t 0 + ") h(u n ) ? h ( u n?1 ) ? h 0 (u n?1 )(u n ? u n?1 )] = (t 0 + ") h 00 (s) 2 (u n ? u n?1 ) 2 for some mean value s 2 L 1 ( ) . Moreover, if u j 2 B R (u 0 ) W 2;p ( ) for j = 1; :::; n + 1 then ku n+1 ? u n k 2;p ckQ u n+1 u n+1 ? Q u n u n ? (t 0 + ")h 0 (u n )(u n+1 ? u n )k p ;
and we conclude that ku n+1 ? u n k 2;p c (t 0 + ") 2 Choosing " small, ku 1 ?u 0 k 2;p R , and then we may assume as inductive hypothesis that the sequence is well de ned up to u n and that u n 2 B R (u 0 ) . As before, if z = u n+1 ? u n , problem (4) since in that case taking R = p " we obtain kTzk 1;1 R , and the existence of u n+1
can be deduced from Schauder theorem.
Furthermore, as ku n+1 ? u n k 2;p c(") 2 n ?1 ku 1 ? u 0 k 2;p , fu n g n2IN is a Cauchy sequence in W 2;p ( ) , and the proof is complete.
Remark:
A sequence fu n g n2IN may be also de ned recursively by the linear problems ( Q u n u n+1 = (t 0 + ")(h 0 (u n )(u n+1 ? u n ) + h(u n )) in u n+1 = g in @
In this case, convergence can be guaranteed for " small enough if ku 0 k 2;p is small.
